iiearching KAJ 



1/1 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2002-074741 
(43)Date of publication of application : 15.03.2002 



(51)Int.CI. 



G11B 7/24 
B41M 5/26 



(21) Application number : 2001-177162 

(22) Date of filing : 1 2.06.2001 



(71) Appiicant : MITSUBISHI CHEMICALS CORP 

(72) Inventor : ONO TAKASHI 

KIYONG KENJIRO 
HORIE MICHIKAZU 



(SOPriority 

Priority number : 2000180701 Priority date : 16.06.2000 Priority country : JP 



(54) OPTICAL INFORMATION RECORDING MEDIUM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical information recording medium having improved repetitive 
recording characteristics, recording power margin and shelf stability. 

SOLUTION: The optical information recording medium has an Ag-base translucent layer, a dielectric-containing 
first protective layer, a phase-change type recording layer comprising an alloy based on SbxTel-x (0.7<x<0.9), a 
dielectric-containing second protective layer and a metallic reflecting layer in this order. In the case where the first 
protective layer contains a sulfur- containing dielectric, the medium has a diffusion preventing layer between the 
translucent layer and the first protective layer. When light is made incident from the translucent layer the 
reflectance of the medium in the amorphous state of the recording layer is higher than that in the crystalline state 
of the recording layer. 
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in^m 1 ] A g t -t^^mmm . mmwi: 
^^•thmimmm. sb,Tei-x (o. 7<xgo. 

9 ) ^^f^j^ft^-^^t-i^^^m^^mtmrn. mm 

lit*3S2l IE«ie*5 (SbxTei-x ) i-.Ge 
, (0. 7<xS0. 9. 0<ygO. 1) "k^mft 

cff^iR 3 ] As i^^-^ fth^=^m^m . mm^fi 

m^BUtcnm.^ij^hcom^nWi^^^w.tLxm'^ 

sm 1 ummf^^m-^tsi^'^izim^mmmt^ i 
%mm(oh\'^^ii>zi&mm±m^:^Lx^j: k> . 
m^mmmmt-i^^i^MLtimiz. tmmti^i^&m^ 

RI'f^SrRc (%) h-r-Sti^. Ra-Rcai5 

( % ) T*) & If 1 T^M 3 (ov ^-m*-fcf e«i7)3t^e<j 

[ If *IB 5 ] U.^WmcomM-if 1 n mm±4 0 n m 
[ f SaR Ji 6 ] MB 2 ^*aa cr>mmti'^ 3 O n m JiLt 5 O 

n mi^rfxh Ki. mi ffisii ti^m 2 u.mm i 0 -^if * 
mijbm 5cr,\,^-rtLMztmcDt;e^mmmsmmmi^. 

±mKmm t mm 2 ^mmcoh v ^f3zw:m5±m 5r ^ l 
x^:^m^m7 i>ztm<o^m'jmmMmmm#i. 

[it*Jl9 ] ?fe*3 5 0 n mJil±4 5 0 n mOTtJO^t 

B 1 i^mmRu'm2^mmiim.m.Mxm9mi,zmBMx\ 
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^^BBJ1<^M»*^" 5 n mljUi 3 0 n mlilT. H 1 «»® 
0^*n nmJ.Xli4 0 nrnmr. lEjlS^^Mff 5 n 
mm± 2 0 n m^T. m 2 ^mm(^mmti^ son mliLk 
50 n mOT, ^mK%m<^mmt^4 O n m&.± 10 0 
n mlilTTfe .SW*^ 7 Xti 8 tcta«fec;)3t^6<)1f fglE« 

in^m 1 0 ] ^#ffiHBJi<7)A g-^^s*^ 9 om^% 

i^XtXh h if «3S 1 Ibm 9 tfov ^-rix*H:iBK<7)3t^e<rtf 

10 [ mm. 1 1 ] m^m^m<^wmsmti^ 2 o n q • 

mJiUbl 0 0 nQ • m^XfX'hhnmi 0\,ZW&(^ 

mim 1 2 3 ^^s^iio A g#*S7&J9 oni^ 
%u±xh h mm 7 jbM 11 <o V >-rix*HciBSi£03te^ 

mm. 1 3 ] fS#«^flt«cO#«Stn;**^" 2 0 n Q 
• miiiUi 1 0 0 n Q ■ mOTT'*> l.it*3S 1 2 fciBife<7) 

1 4 ] K^^Bjjfcojg 1 umm h itwiim\>z 

20 1 0 mJiLh 2 0 0 /X mmTc7)®HBMSii*iS(t. 

•s, mmiTis.1 3cn\^'rtitHzws^co%^mmi 

[000 1] 

^^^k. m^^^'m<,zm.ixfzm^i\mmmmzmt 

30 

[0002] 

[«e!*cOJS»] ft3£, CD-RW^tV)»§^;ipTtg-C 
r3>'y\-^'hT^^::^i73[^com*WC^2Stt. DVD- 
RW, DVD + RW. DVD-RAM^ri:<0»#i^;lHj 

mLxMmmi:m7iotLh. -&izii. m^:\m^mi 
40 m • m^^mt iz^mm ( rxxo-? 

^i&mt.xi]mLM<^ Lxn^Bmit-ti> . ap«ias 

[0003] IBiUlcOWt^i: L-TJi;^/;^^^^^-^^*^' 
^<fflV»^>ixl,. 0IJi.{fGe SbTe*. InSbTe 

GeSnTeJS. A g I n S b T e ^-^i^^^W^j 

50 I), WtC. Sb2Te3tGeTe t*^^,^l>Mm27c;* 
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T e 3 0 i^^jm&mi^M^ -r-?) 4.i^T V ^ 

[0 0 04] Hu5*OSb7oTe3o^tH^affl)55;jfi«&±)ig:Ji- 
t-th-^^CO^X' t , S b 7 0 T e 3 0 ^fsffl^ J: 0 S 

ii •3fBfMtiOKi'f**^ffi<'-»;^#:, Ui?»9>l>high-to-low 

[0005] i^ti:{±3!ictB«mri; DIBIM^^K 
tt$3(p-«V^m. V^i?(9>-|,low-to-highmt»^>^^-C 

tmrnifm^B^CT)}:. # J; O liSi'^ low-to-hig 
mi. high-to-low^#cJ; r,i^^ux^ V-X^iSMX' 

^htmhixx^'-^h. mx27m-^Mmm^m'^^hm 

mt {f m 2 TC^^AcOf^Si^ijT'*) I. G e 2 S b 2 T 
[0006] 

low-to-highm<50*ffl1t{±(±-:)# D LT V>^*>-5 7t . 1 
ow-to-high^#:i: Ltz:itX'9uX-{ \y-XWMz-^^ 
X-h-ytzb^^o r-- ^l,tn^tlX\^^Kc^^l. ^^B^B^^^ A 
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(7);ST-<7)1 ow-to-hi ghmi^bVfzZbizXh^^hmm 
^ixifC:-?)*^ low-to-highi^#ci:-r-l>ii:T 

mzim^^^^m K) m LiB»#tt*^'^ l < mr-t^m 
m^mm^ tix v ^tz . high-to-i ow«#: t> ^ o 51 libi* 
'mtiihhm&i&T-ti.iii^ iow-to-highm{±sitc# 

fS.xi,±mitfzmmm {^tLx^^ts:t^':>fz. 

[0007] 

sJmLfzi^^. mmm.-(f^m<^mAi^^cr>m.-^ 

i.z-fhZbiiZX'^X-'^aiX. mixtz^(7i10kWti^%hix 
tZb ifi^t^-:. fz . ^ LT:*:M#J*^"a^c7)hi gh-to-1 ow 
SE^i 0 i>^051Lia«i#tt^lBlftVN°V-v-i/'>-ic{S 

■r-i>^l{R^, SbxTei-x (0. 7<xS0. 9) 

i^-^b-rh^^io-htchm^imMmm. i^*^ 
20 ^^^h^2^mm. m/^mmm'kzcom.i^z-^^h 
^^m^mimmwrnx-^ ^x.mmi ummi}^m & 
■ttsmmi^^-^^-t^m^uim^^mmmbmm i «^ 

•9 t^sv^i b irmib-t^^^^mmmmmmz^-r 

[0008] 3js%HJcr,SiJc7)^g'{±. A g ^^^^b^h 

<r^)mz-:n^h±^mmmmmmy^x'h'^x . mtmm 

b<n>i^^i3-h<m^^^^±wb Lxm^L. wmiu 

m.m*^^c^^^ti^\,zm%^mmbim i f*»«<7) 

^xmLfzmz. smmm^B'^^(Db^<r>im<^K 
itv^i t ^mwib^h^^mrnxmrnnrnz^-th . 

[0009] 

i-x (0. 7<xg0. 9) ^^^^b-th^^ti^h-^j: 

mmmtrnm. mmwi^^^^w.2umm. m 
^mKmm ^ z (r)mxz^-th%'^mmmmmmwx-h 

iziiu^^mmmbmm i mim(Dh^^f3zi&mij±mt: 
*-LT^^. ^Lx. ^^mmmm:f}-^t^^:xmLxtm 
ffi&fi 0 mi*:x-h o . smmm^^B«^<7)b § cou 
50 ^*<7)s*f^*^ fa«iii**>>satt«iott=io«e*i7)Ri+^ 
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c 0 0 1 0 ] :!^^mi>zm^mi^comm^(omim i rj/ 
±(c A g h -r s^aBJM 1 . m 1 ffiaji 2 . is 

- fa 9 ^C:«75)iil;|gft, KMB'J/i)^'^ie**B±?tSr Alt 

mm. r7;^^'y:?^*-^>=s:s. JiiTT-{±ia 1 

[ 0 0 1 1 ] 11 3 i,t^mm-r:h ismm 2 *Wtii 

^51HJ« 1 h m 1 2 CO V -^mzWrniikM 1 1 ?r 
Stt^ . 04 fill 1 cr>mmWLcr,-^ i^^^^MTh i> . 

±m,wMm 5ifiKs ^^WL-^t t . n 1 2 s-txm 

2^H;i4*««^#tfl5§m*&-ir^-r.g.^t;:tt. # 

mmm it^i u^m 2(n^^ ^mz^wm^rM 1 1 s: . 

»2eSJl4 i:^«RSt«5 02bV^7t't;Stljcl»±« 1 2 
[0012] low-to-highMft<73S*WS«jS;(4, ^« 

(0. 7<x^0. 9) ^^m^h-th^-Mf^h^x 
*@aH«*iAg$:±m5^i:-^^^tSr#1tt-r^. 

Mi^. w.\^^imn^^tjmmm.^^^-th^^\z 
xm^^^m t mm 1 ^^dtci£i5ci5&±« 

[0013] SbiTei-ic (0. 7<xS0. 9) Sr± 
^:«-tfS-^:^i:{±. Sb -Te 27C-^^ffllltCibH-> 
±t^^ECt'S)-I.Sb7oTe3oJ;'9iiifiJcOSbS:^*-r 
S b T e ftH^B^SfflfigSrifiit^^: -r ^-^^T'2b S . ±^ 
■i^t-ti-tli. fl:*«tC(±S bxTei-x (0. 7<xg 
0. 9) ^8 0l^'f-%a±^tsZtX'h^. liiT. Ztt 

imz^^^-^^tm-^c :iti(,zxKi. ftftm-^#ie 

Its 2: ffl V %f>: 1 ow-to-h i ghMi^X-^ibX . U^M LtB« 

[0014] mrii&cOii h{±M*L^:*^^> 
taut- i.#«T$>0. SSB^tfcfWaM-fli&ISlB^Cfi^d. 
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:^^m^(^cr>m^i,zxtnm^'7-^(^m*. -t^h 
^^mnrnximmu iy6mMi>zj: K)m'i&tmm.uz^ 

coro-feXicj;-5Tjft^f-^-l>« ^bXmi&.27V?h-^Mi 
»ST{4^a^B-ft;*^'ro-feX ( 1 ) LT3i^ft--l. 
colzML. fta^K-^^iBII«tc*3V^TI47-n-feX (2) 

[ 0 01 5 ] ts^-:>T, mu27Lm-^Mmmi-mm.:^- 
10 hw^f ■i>t^{4?s#Bi^±^^isat-tT.«'cfc 

v\ :itHzMLX^^^^MmmX'iii^&^^iiS: 

n^Bmtuz<<-^j:h(^x\ i^^n'^-^^comimt:^ 

t^^\^f^Mzi±mm^^ji^Lximmcr>^&m&^ 

m<7^mi^xi,i. mn^B^mmizxhmi:t. a»^^^h^b 

^'mmmi:m?)■^h^ximMt:i&mL. 
20 m&k-thzt^^iSi^x'ht. -eciT-^siBJom-riiA 

*i:^»'5:^^fB«'7-:?OJ^)3g$:M3i:-C§ I. . 

[0016] tf^. A s&±fiS.^^ti--g.#^9J«{4ftV^ 
3fe^tt^{ii.. ISBm^i:^Ha^B«««^RM*ll^>»c 

#l.ifc3i)*T#S. -iKtCAu. AU Cu^irtlSR 

It^^Mfc LTWfeixTV^a^^. Ag«Sfc»ei:3t^!tt 
30 tttC^tfi^fLT V ^ -S. . 6 5 0 n mJilTcT)®^* 

l,zi5\,^X^mi>zmix& . ZtLli. Ag*<M^*3t(0«RJR 
*^■i}'^^<I^^E^**A^«V^i i: l,zmm-t^t^t ^fih , 
^^3. Ag^±BS;:JJ-i:-ri)i:t4Ag2:8 0il^%JiLh-^ 
ty^lfcSrma. Mtc, #MSWJiS:Ag5:±fK^t-ri> 

[0017] t:i ^x\ m 1 %mmt^^n^^tsmm^ 

hmm-b^^mmm^zimiLJ^stKmL. ^wm<^m 
m^mtc-iX L^ot^it). mmi^h^-^fd^zmmi^m^ 
m'rx:ifi^m<&whh. ^miitm(DmfMz\i. 

*^BBJ12riFgJ«-r«.AgtC«Lffi;tScLlC<V^C:i:, -oi 

i.. umm^z-^t.fih-&Mt<^Kmm'^m<-^t^^ 
<rMAmmt^mz'§c^x-S:>hz. t i^wm^tih . 
fc\ miix»;i*%i[«^^t^v%:^t:{±feiStiJ&±ji^ 
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[00 18] m:COJi«fig^^-i.C:i:t=J; 0. fta^B^-^ 
^ieiSJiSrfflV-v-tlow-to-higMSEt^ct:'=l33i6T. ^DML 

Ji Srffl V ^fzlcM-to-highmmza \,^X. 3* "9 51 tiS««f 

[0019] ^^mc^mmi. m?^<7)2mmiT^i>zm 

V^Tt>fl&h.TVii>*3;. *5|BJ*fe3&*#m20 0 1-84 

mLfz ^msmu^i/zm -> ^ :t->' ^ -f h WAtt**' 
iiRmmcD^^tt Lxmtix < htK ^mm^i^xu 

mMW'<n^iWfzti%f,z^KWi^l^^)^c^^^:^v--i: 

(>tih. ^wmmismi^mtin\t^<7m^{zmLd 30 

SCOT'S)^. 

[0020] OTt. ^^BjicoVT i •9l¥L<SiHB-r 
•5.. 

[ 1 ] mmm 

*^HJfct5V^-C(4, SbxTei-x (0. 7<xS0. 
SbToTeso^^fB-^SiOiifiJtfOSb^r-t-tirV-vcT) 

x\mikimMt^m-f^'h. tt::>^t^o. 9i^±^\,^ 

t. SjaJfi^T-cOfe^B-fk^SA^jK^D-f-r. ^Nb^bW^ 40 

a.«FSL<{4. (SbxTei-x) 1-yGey (0. 7< 
xgO. 9. 0<yg0. 1) S:±^^t-ri.^^fc-r 
S . G e &mSD-r ^ d h J: "9 , ISh^b^Sco^jS^^P X. <^ 
ix#fBM-e-^c7)fS^?S^tt;?)il6]±-ri.. TC^SbTe 

B^aBS;**^"S:iSeiIT*i.i:mi?ixTV^^ (G. F.Zhou, H. 
J. Borg, J. C. N. Rijpers, M. H. R. Lankhorst, and 
J. J. L. Horikx, Proceedings of SPIE, 4090(2000) 

m) . zzizGB ^mm-Th twizm^n^^timm so 
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^.^051b:tWN-9-^ hl,Zj:':>Xmm^^tlZ<K^b 

[002 1 ] ±iB*ajiSt;r$ ^izmco7i:m^-ma±.mm 

iilom^%aTb-th. *f*t<{41~5%-C-S>-S.. 

mzMt Lv^aaajcSJi: I n^GaX'ht. ZtilzX 

^f^. Si. Sn, Pb, Au, P d , Pt, Z 
n. Zr. Hf , V, Nb, Ta, Cr, Co, Mo, 
Mn, Bi, O, N, S, Se. m±m^-'^MI>£tl^'J^- 

^j:<ti,-m^mmLxti\>\ mtii. 
[0022] Mmm<^i»mi±. +^^j:^m^y h 

m^-t^rzMZii5 nm]:X±.b't^cr,i!}mt.U\ iS. 

;^ b 5r#-i. fzMZli. immmHi 1 0 0 n mlJJlTfci- 
•|.co*WtLV\ iO*?* L<{±3 OnmOTt-ri.. 

■r-l). fe*35 0— 4 50 nm<7)j;a;5rW^SBfeP 

[0023] [ 2 ] immco^^^mm 

f^mzxy)^^LmmLfzu^) b. m^B^b<^m^t: 

m}kb-t?i m^B&mz i -yx^izmn-ti, . « o t^b^ 

IBIiil (GeSb2Te4, Gea Sb2Te5^) t^Jt^ 
TfeB^Bl^figt3<J:.|.ffl;»;^U-f >'^7)^4*>^< , i^-y ^ 

*§^BB£*^±*i: LTMB^H^k*^iltJ<7)T\ ^f^B«-7-^ 

(7)i^'fx mm) **:^§v^t^{±^H^-fk (m*> mia 

^mmitcotiMz-7-^-^-f < 'Sri. 3ft 

B^B^iSligc7):fi-ffltt*iti-rMr&]t::fc 0 . mtif-?-:^^ 
•^X (-7-^11) *i0. 4;umg^J,:tTT-35>i), ^ixfi: 
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[0024] aT^zMmmm$^B^mmi<z'o\^zmi.< 

iz. nrBM-7-::^iHmziij^f'^^Bmi}^^'^r. miR 
^mz^yrM.^f&-rui^Bm^%^i^mt . zct^i^^b 

-mi<z ( m.^m\,z )mMLx m^Bit & T-^\,zmM^ tzii 
mm^. Tmw^^m.mvwm-t^:ibX'vm^fi^, 
mm 2 7m-^±%mm\i . vss*^;^ < ^ s n^nW-^ - -7 

^^i3>t:>^^BitLX\^^<r>i>zMLX . ^^B^-^±tm 

[ 0 0 2 5 ] ^is. ^^ik-^m^mmxim^BVM):.^ 
^BU<^^^fS'rxts:< . \mm)L'i^^^<r>mm-h 

T*-^^fe^B^t.-f- •S^^t^'S.**". 'e^xfi(tT:3r<, J^St 

^ix\t. iw^^B\mm:>Lhimm^mLh}i^mx 

■ M*4t«<0RI't*& 1 0 0 %i: LX^£0± 3 0%JJI|*I 
(7 0-1 3 0%) T$)ixtfJ:V^<, llM-fk^m:: 

^m^ir'^-oxm^tLfzco-h. 1 om^pr-^N*-^ 

zcomw^ 1 0 o%t-r-&co*^^v^. cl:ix\ r 
$immi^<DKMmxh^. 
[0026] mizzc^x 0 tc'^^Bim^^m^j:\<'4mm 

x\ uw^'7-m.w^mmm\tmiM.m(oms^t>.± 

h fz^ . ^M^'^^Bit-^^x mm^m t -tt ^mm 
m'^ii^mxhh. mmMm^i\::mzii^^m 

izxhmi:vm<7^m^B^m m^^m) tiwm^^Bit 
i,zxhm^Bim.mmn t^c/bv ?tM&#:b^rv^^um 
Tit h fitzmi'B^m^i\mmi^i'Bi\Li>zii h m^B^ t « 

mmi,zmMy(iy::-j^^mmi,zmm-^ ^itizx^n 
■p. 
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[ 0 0 2 7 ] J^t::. mm^i}-i^<^W^^B'itcD;<:^=.X 

Mz-o\,^x. mmi>zxK)W.izmmi>zim-rh, Miim 
mcoim h^-y^iz^ mm^m u ^hy-y^y 

^L^ifii^^L. ie«JiS:^it-ri.{;JS.-&iB«^N'7- 

BffLit. m5cDTmi^(^t^<7)Pwcr,mmm^xh 

•S. JSBf^{SW*>'^•V-P r*^tt:8iEW^^Ep^D$i^-CV^ 

^. ZCDh^-y^^rn^^-^V-P rCDU—f^XW^L 

i'f-coa, cxiiim—^xh^. ncomw^TEMxm 

tmux'^ fz. ate i,zt3nh^^^B^mi±imm tx-m. 
mx^^A^-ofz. -t^hib. pvv^m.m.mizm.MLx\^ 
hm immmmm^sitLx^sm^t m m^si^zKi: 
•9. pw^MmLfzm.i^<r>mm.w^t3f^^^^^it-rh 

20 10 0 28} Pwim-^misZemil-fz^iiZ 

a. wmi!)^i^(o^m^^izxK>^Mm<^mmmim 
m^ti. ^^^awmmz'£^y^^^}^wmmt>'^'i% a, ft^v ^ 
<7)i,zM Lx . Pvf^im-<zn xma-t^ c: t 

X\ Wmi)^i^(7)^^^miL. ^^BWmmz+^^j:^^ 

Simmti^ni^tL^^fzi^xh^. ia^l^^"'7-p wS:^-fk$ 
■^xmm^zmi-ri>k. pv^ij^sdrnm^-mm-thicRh 

J-<'?~Xhh^'^l>zii^ 05i7)b t[3|t< PwOiSBrC 

j:':>xmimc7)mfmTi)mm^tifz. ^LxK^m& 
rmzim^BW-?- 9 ifmisu^ tvt \ ^fz . mz%ut. 

30 Z<ni.o\,zP^-k^&[\^fzk%^ coWjfit'^W^ffiT*^ 
^^fdcOiS.. Kli>N-'7-PwOEriJntcJ;-:>Tf5li/i*« 

[0029] ^B^B*ie«iJiT-{S. fe^-fb (Sig^B-ft:) 
^^^«gi5^saigp«oj^aifeftgi5*>/^o>^B^fi£*t3j; 

-jTit'ji^T-r-i. . ^ «=t 3 ^lensfifefB-ftiiiKA^'ji 

it,S>^. fl:#:e^W4ll5 0atCi5(tl)Rlt^?: 1 0 0% 
40 kV.fz):.%. <i\,ziii\-^hK^m^=^<r>±3 0%Wvx:h 

P w 3b § B*PBU:t±SSatt- S i: s Jiltffl^oa t 
^ i: fiWiteB^B^b t T L ^ V \ P wigBlrit^O-SP/itW 

#^B^B«^l:-r.|.A^<i>T-3ii,. L*^L*^BB*/^{±, 

co-v- 9 ^^mim\,zii\ ^x (i . }Limm\:-&m: t ^ 

[0030] [ 3 ] ^^W^NVi'Xia«:6-5s; 
50 ^^SiJ^NVixXieil:^r5t;i:}i. Sv^^N^«v-^?^ffM-ri. 



(7) 



1 1 



-COV- ~~ifJ NVl^X 2: 5j- 7 nVUX t ^^ L . ^ CO t # EP Jn ^ 

[003 1] J; . mmtjvvxiizx ntvmi^-ivtz 

|.0*^'*T^LV^. iD^T^ L<{i:8-2 OmWTfcD. 
^lcSFiL<{i8 — 1 7mWT*^. ^iJ. ysi^TX.'^ 
V-Pb{iiBli>'N''7-PwC7)0. 5fgJilT (Pb/Pw 
^0. 3) tm^L<. X^n^L<\iO. 3fgOT 20 

(Pb/PwgQ. 3)xh^. h'y-v^yy'&.mm't 

^m-h i: . r^^NV- P b {±||^B*tcBS|hf-r I.B 

aiT, /SiT. a2T, /SzT. • • 
• • • ( 1 ) 

(fit. ai +a2+/32+ • ■ ■ a»-i + /9i.-i 

±ia*tCt5V^T. aiT ( 1 g i ^m) ^^Btratiffiift 30 
y\°;W;j,^01|vft. /3iT (1 g i ^m) ^l>^PBltC(i:t 

la^o^J* (^^ffi) izti\,^xii. fii^N-v-Pe^^rr 

[00341 06 ^^^SIJ>'^V^;:^I^«*:^<7)— j?92r^-r. 

( a ) Hmm^-. ( b ) {i^c7)fE^Jff-^(c*t^ELT^^ 

t— ifc-r-i.^^g{±=3rv^o -^Bpvuxm (n- j ) 



*Pr(i3i^0. 5 — 1 



WBB2002-7474 1 

1 2 



<. otixi,^\^\ m-hytt:mMi-^£<xi,x\^K 
[0032] ^^gmmmizii. iE«aic?B*^N°y-p e 

TX^N'V-Pb J: '9:^#<EII^N°V-PwJ: 04^^ 
\,^.mtliO. 2SPe/Pw<l. Oi:-^.. ^S*>'^• 
V-P ecr):3tt=$(4. ie»M°v- Pw^BSMtc J; O^St 

^tL?, tthiz. tm^tifzmm^mnmizim-tt z 
x\ ^^^aKtm^^m^L-a^iihztt^x^. 
[0033] ^^^B9^mm-^mi,zMm^'<ji^xb:t7^'< 

JUX^^I<zmMii-^9:i^m^likTi,z^-t. ftSnT 

«) ^j^Bic-rsis^tcti. i^ianT&Tias*; ( d oj:-5 

[i^l] 

ao-iT, >8ii,-iT. a.T. y9i,T 
i« [003 5] /3mO;^SrV— i^ftnTtCjEtT^-fb^-* 
J±\ EFM^p-<?>EFM+^iratj3V%T 1 1 TV-;?. 

1 4T■7-^'^^3D*v■>v-:^'fc:^i^l,{^trsft*^^gi ij^v^ 

V^o /S.5:0 ft^i.^tij^bOW-i). y3«coiSfiiii4iO. 
[00 36] [4]SS(^®«i« 

mmBcomms^^m^^himmz'z^.^xmm-t^. 

mcOsmmii S b /T e Jt3{?>" 7 O / 3 O J: O «V ^fa^ 

-^AT$> 0 . 1 0 m/ s m±T-<7)saim'4*^'^tg 

^r*tm-l.*\ ^^StS^H^B-fkL^t-v^fcA^. 

*f ^i:^ f fl« V- o?gfi£*^llit^^ti|ni t j> I, . i^iiJK*-' 

^ffi< =5ri.icotiTMs^N-v-p e i}^-mmizmm^tit 
mmtm <^j:hfzih. %mmtim^m<7m^i,zmzix 
h ^wfm^x<m.<. tc t coxm^g^^^^+^iz^-ox 
b ^ d . zcox-o tcmmmx<^mi:^mmiz-rhfzMz 

[0037] ^iXl,Zimi^t^hShTe^^(7)Sh». 



1 3 

$rtM^LTSb7oTe3oJ; OjMActjs bSSr^<-r^c7) 
ti^'^^'C'hh (M.Horie, N.Nobukuni, K.Kiyono, and 
T.Ohno., Proceedings of SPIE, 4090(2000), 135) , 

[0038] iftic^^f tTS{ft27ua%^^iaiiygT(i. 

Jrb^T iluS J; 0 *^=5r 0 «^ ^ia^T-*;^ i: >5r -1. . T . 

[0039] [ 5 ] ^«R«tJi 

T . *:^B3Ti± , ft^B^B-fbaim^:: i ^ ft *f ^ 

f^i:mmL^^hi:mm-rhfzi^<,ziimm4 o o nm 

Tii-r-s.. -m^z^ mmt^»iibi.i,ziimm^m<-ti, 

[0040] m^xm^Aroim.w mx.{m i ) t- 

-Scot-. mmimmcomW--^ l O O ninOTi:-ri>^ 

(Atomic Force Microscopy. AFM) 
cOOa£iS:S!l^Litt#oa$ (^^^^X) ifil nm*t1i 



8) !^M2 0 0 2-74 74 1 

1 4 

[0041] ^JRKWiit3ffll^|>Wm, iEliS^3fetO 
ta!^TRl!fiii;LT{±Ag, A 1 . Au. Cu^co 

htibD, Ag. A 1 . Au. Cul,ZlOm^%liXT<^ 

*i:L-r{i, Cr, Mo. Mg, Zr, V, Nb, H 
f, Ag, In. Ga. Zn. Sn. Si. Cu. A 

u. Al. Pd. Pt. Pb. Cr. Co. Ti. #± 

[0042] Ag(±Au. Cu. A 1 tJrtlSLTffl** 
20 1/-- fSrflgffl-r.S>^WiAg3t)^!^tci?t AgJi 

Mt+^^j:iS(M^mti^mWX'^ h . §^>tAg{±X^t.y 

^ u y^i$^-y-y h k Lxcommt^ncm'^K . wwfi 

'^'&X'mm.m.i}m< . ^'^^x^'^x-hhtzi^^m. 
'14, mm'&<7i^x'^t. L< . :iix^<7)^xhA\ . A 

[0043] ii^l^T. KWsmcr)mmmt. trU-'f 
30 ■ yyW (Wiedemann-Franz) CO-SIiJ*^'^> . -^-^O 

mm\z^hikmhm,iW9-i,zvcmthc^x . mmw^ 
mz^mth . T . Mini* ^m^-th ^ 1 1 j; ^ 

{m'^<m\'m±mmxhh tK mm\±mM.m\mm- 
^xhh. -\-'jit£m>-M^-^'i^hfz^\iz\tmimcn>^ 

^L<{4o. ACi/uvxft-th. tzfzL. mmm: 
r ^ h mmm^mt LxL±o<nx\ o . 

40 2 Q/Dm± h -r -i. 1 1/ ^ . ^Mff f ±iB®m 

OnD • ml;lTi:-r-l>^0*i'*f^ R»tiicO#:mSfii 

^t-s., 0 onmmM<mm^x'\t. wmm 
[0044] [ 6 ] ^mmm 

^m^X'\±. #@BJS**A g ^ itiiA g ^^iSL'irth-th 
50 Sc03St^KWiii:^iSaB«iOiS|:^rt32l*^-ri bfj^X^ ^ 



1 5 

(a^, mimi. 5-2. 5) b(^sifrmm<±^ 

[ 0 0 4 5 ] 'Srfc. M*-' r^liMBJj TS)-!. tii. mm. 
{i , 2 0 %liLtti^nt L < . Itlciif i t < Ji 3 o %m± 

xhh. mmcriimiio o%t-$>i.. Sss^fi. m 
fc^co^izpccoKi^f^iRa (%) , mmmiT^m^m^ 

<r>t^cr)mW<r>KMm^Yic (%) fT^h^, Ra- 
RcSlS (%) T-S>.g.. ^tl$:iS7t-rc:i:{±. low-to 

[0046] ^fB^^-^MB«il«. mM^Mz-^LXlt 
Ra-RcSr::*:#< Lfc<v^i:V^d!KFft*«S>S<0-C. !» 

V\ ^fc. Rc, K3.i,±^m\%\<zi.y)i5i5tMz1k^ 
cr^W3A<r)^mm tt^rV ^<7)T' , R a HSMti: R a fh^« 

i 0 *«j 5 >- h a . R c iiit»{i t 

(Sta'-Sc-f.?.. *?T6BBfci3V^T{i. Ra-Rc215% 
S . i -5 ff-fffflT-Jtt^-r^Xff R a-Rc220%tC 

<Rcgl 5%t-ri.cO*W^LV-., ^ix^>-if-*"5:S 
m'^^z^-fh^zXt^ 5%SRci:-r'?.^7)*U'9*ft L 

[0047] i|ijgHj;ioM/*«i3t^e^^^f+h«iS<)^ff 

ft 3 h 5X b . iS{f -^*i<6^=f#T low-to-highM#:t3 
-f--l>^^i6W±4 0 nm\^Xftmt. -flL^J^s^St 
LTc7)^tg$:S7t-r±T-(±M/l 1 n mJiJlii: ^0*^ J: 

V ^. ffiffl-r -i. v-'f^mL^iizi. T t siSKWiis-fi: 

0iJ;tttV— r3tc^iS**'^'3 5 0 — 4 5 0 nm(50*i 
-^liMif 5~3 On m*^*fiLV^. 3 0nm&Sx.i.t 

R c osi 1 0 . wmz i. h 

RcC0$lJWLt<<^^;t»T*-5., Rc^-S—l 5 
%<0^BltC-r-&fcA6tt>. 3 0 nmJilTA^ifi H'-". i 
J^c5ninJ;0^<t-?.t. Ra-RciOa^^h^:^ h*« 

/jN?<=5r.S>iiiai*^"$)-l>/^s^T*^, SIC. 

[0048] immzii\<^x^mmmt. a § *f>:i±A 



(9) #W2 0 0 2-74 74 1 

1 6 

ctV^. yvW^7tnh\.X\t. Cr, Mo, Mg, Zr. 
V, Nb, Hf, Ag. In. Ga. Zn. Sn. S 
i, Cu, Au, AK Pd. Pt. Pb. Cr. C 

10 fzmmi^^mm (mmu^^y-) h^^n.x\^^:i>. lj^^ 
mm{^^mmim^mzXK>mmi±t'^-t^^ 

[0049] +^^xmm^m^'i%tfzMzii^mmm(^ 
x\ 0. 2€iyo&±b^hcof}mtL^\ m^^mmx- 

W±10 0nO • mmTi:t--S.«03&iiffAtV^, 

20 M<?5f^mffi*jT;*«±/J^$ V -^{i f mm±. 2 o n q • 

mtLbtcRS'^iX-S. HJl*^' 1 0 0 n mm^commmx- 
{±. #«Sfit**^VN71^:7tt«c7) 1 Of&SSi-±#<^-^ 

^amimmtA s ^^fS.^ft?>^^mMmnm^^izj: 

-5Tlow-to-highifiE#:^1f^-r-g.ii:T\ Scg*14tte^B 

ft 3 h 7X h . ftfi-f-ffi«IS:^fiS;T'# t . 
[00 50] [7]«S« 

hil*s^O±t=i£(t'bix^ (112 ) , tE»S±ffl 
[00 5 1 ] f*^««*if{4, Stff^. ^E^. -fk^ 

•s. . -mi^\z\xM^mifim<mm.^x:-hhvmm.-k%-^ 

-fW^S^Ca, Ms. L i^^07■y■ft;!|^!I5■fflV^-i.::i:*^•r•• 
mcofzi^izmss.imm Ltc 0 s M-^txm^^h:! i: 
50 m-ht, x'oMmii,zitzns^±mmmtm^t 



( 

1 7 

[0052] ^mmt Lxii^m^nrtstma^im^^h 

Zh.if^\-^. mUi. ZnSSrSOmo 1%, SiOz 

Sr 2 0 m o 1 %n^<m\^X"m.-^ L/cii-^*fei«Hii*-^;s 
<m\^ t>fix V ^-i) , ^¥m(r>^^x'h § s b e t 

(Y. La. Ce. N d^) Sl-fttlOj; 3 ^TfiS-fbi^!!, S> 
ifei: LT 2 0 m o 1 %l:Xt9 0 m o 1 %OT#tj'i> cO*^ 

»i:Lv\ ;^-&!|?!ii7)?^fi. MMXit^ms^mt/^i 0 0 
0 -CJ^IJiCOWaittft-^^T?, S ^ i: t!)^® i Ll, ^ . Mj^.X 
{i^»?S^*n 0 0 0°CIiU:COB»14^t;-^!fet LT(±, 
Mg, Ca. Sr. Y, La. Ce, Ho, Er, Y 
b. Ti, Zr, Hf, V, Nb, Ta, Zn, Al, 

Si, Ge , Phmcom^m. m-itm. m^tm^^c a. 

mfrtYzOzSt ZnOi:C0?g^ftS:fflV%S. ^ 
^, »l«ilJioafeg*^±m2^aJlJ:'9i54^ 

^mBMm7!}^hhi>coco^ ^mmmiRMm\ih:m< x-^ 

[0053] fiiajiii. sSMm^iizMLxmwmizm 

mx\ m^^ti^ 2. 0 — 2 . 4X'hhXd tc^m^mx- 
hhntip. ^^&j^=Fm}Mi&±i,z-t^tzMznt. 

{i 0 . 0 5 OTT-S) . Mmma x x/ummcomma . 
±immmm. im^<^mt-t:,<7>^mcr>mi,z. ^mm 

\is^Mim<^^im±•t^tzib^,zlnm]^^±ifin^ L 

0 nmaTi,zmt^cr>^mtL^^. ttc. htKim^^t 



10) !t*l32 0 0 2-7 4 74 1 

1 8 

|i < ^h-^-XLt 0 C0t\ ^c7),ir-C-t> 2 0 0 n mOT*^' 
iT^Lv^. J:Oif^L<{il 5 0 nmOTT-$>-g., # 

S> •§> . S t^SBflil*^'*v ^ t •ttlirM'^li 5 0 n m 

miyy—'Jt)^w&^tih(r)x\ miummc^mmi,ii n 

10 ^f^-rtlibliZ. Mil 1 0 0 n mJJlTi:?i< -t^c^-^nt 
tV->. SA>lc. **74 0 0 nmS^<7)}**T'«=f ^'b?;^ 
b§r#l./^i«bt3{44 0 nmlMWift Uv^, ^ixtcj; 

[00551 -^r. m2^m (.^mm.mmbMmmcr> 

h\-^r.f<ou.mm) Mmmco^mm\(ofMzi,±mm 

1 0 nma±mi-t. LV^. — ^i^. ^OilL:^-^-^ 
'f Nt::J:-oT^2«aS[*ig|5t:{41iS^e<j^^tt^*^ 

-S. « Cil^SP$lJ-r-?.:ti6t3(4«a«Jl» ^ 6 0 n mOT 
20 t-ri.'OASifiLv^ Si^. T}^SI;*SrfflV^Tlow-to-h 
ighiS#:fc-r-i>Jt*^l:{4, *«J4 0 0 nmg^«^^T1± 
^2^^5:3 0 — 5 0 n tmtot::-r.|><75*^'#t 
LV^. ^LX. Zcr,J:dl,zm2-^mm^miibl,z-ti>^ 

±2rJg-^-r k . {?iJ;i{f-i$:S:3 5 0 n ml^XtA 5 0 n m 

m<r)fmil^ 5 n mJJJLh 3 0 n ni«T. ^ 1 

*n nmjil±4 0 nmOT. lEIiilWMJS*^' 5 n mJiLh 

2 0 n mtAT, lg 2 ftMilcT)^;!::^)^" 3 0 nmmJiS 0 n 
30 mJilT. ^mmmcomm:^^4 0 n mm± 1 0 0 n mJil 

mmmn^m^xumw.mzmmx\ *--ogiff^*« 

2. om±2. 4lHTX$>^:itt:mmb-th. 
[00 56] [ 8 ] Jfimihii 

^tL. f'-om2immt)^i&n^%tsmmw^^-^^h 
ii-grtc{4. ^wJi h ^ 2 imm<^miztii:Wim±m?:m-f 

40 &je:»$>-l>. •^^^«a;ii:Ag5:±^:»-i:-t-l.*S 

mmizmkLAgtRmt. ^mmm^mm^m.^j:'ox 
[0057] wmi}±m<Dnmi>zi±. ^mmmi:mm- 

l>AgC^Li£S5:Lt'<u;i:. Ag fc-fk-^fe^ 
50 ll?§#:Sr?gfiSL>5:t.^>Ii:*^'^*$tL.|., Ummi>z 



( 

1 9 

[00581 ^JRX^-^^i: LXit. i^Vay^ - yir 

^mmm. ^im-im. ^^^a-ftti. ^mi^ 

TMj^i}^ 1 0 0 0 'ciiLtcommM-it^^Th ^zttm 
tu\ mm^izii. mitir^m. mit^^m. mt'tr 
^m. ®-fb;5'y^/K K^k-fey^A. m-VtLyy-^y. m. 

:m^:^-^^yifim^hirih. '^X'i^m'^y^mmm 

it^ y^MtumnALm^mm-h t mmzmmi^^m 

i,zn^ L\^<7:>\mi\Ldr-{mx-hh. 

mt^iummbc7:>f^i,zm'r^^^z\i. m^mzm^ 
mim\^zttfint tv^o-c, mm.m\>zwm.(r>^x\^^^ 

^m'^^^htm^^zmmx^ h . wmii±m\i. ^m^n 
mt.fz{±K%m(r^%^^tm*i'm^t:^:^ti^-tfzMz. 
x%htsm<tmh<^ifnt.L\-^. **fl^wii on 

mOT*W* L< . 5 nmOT*U fc;t' 

*^ t S <7)T\ ^ f# 0 . 5 n 

mia±*W^ b< , 1 nml.a±dU O^ff* jga^f^ 

[00601 ^tj. ^Tmm)iw.\^WMkw.')-xm'r 

fzh%. ^\^\im2'^mhmim-^m\^xm^fzh 

^tci®3if L/sK^^i: S*rJl*^RJC L^c 0 LT , -gp 

ti^h 0 . mm.mzwm33kMcr}i: o ^fsm^a^^-r ^ t 



11) ^2,Q01-1A1A\ 

2 0 

[006 1 1 *^B3<0^#:{4. lEIi^N-V-^^-fl: 

mimt^i^^^&^(Dhish-to-iommzit'<xiSi. 
OTc^j; a Kc'sjmmmizm^L^^^^m^mLx^^h 
umm^comtii . tmmmmcom K)muzxK)^ 

20 com ^ ML x-^m uz<\, ymmz^j: -3 t v ^ i> ,r t 

^tL^. tfz. 3lSOhigh-to-low^#:i:Jt«tTiB«* 

mmiittsmm^t-ttzkirzx *)mmizm-i>y:>(~ 
[00621 [ 9 ] m(7)mm^B^ 

30 mmm^iz^i^xmm-t^ . ^^m<^^^mmmimm 

l,zmiLxm-fi^ix^. m^bLXli. *r'J;*-#"^— 
h V -^\i:ff'7 x^lrfflv ^ i h TiJ^T- # . SSiMA^ lEfS 

V^, mL<r>W-^\i. iimo. 0 5~5mm. »St<{i; 
0 . 1 ~ 2 m mt-fc ^ . *«SAit:5' r<7)mT-S)ix 

40 {±\ ^MKit€com2fi^a€h(4RMfiltc«ii3-h;i 

iiiOJKff {4 . 1 mmi 2 0 0 // mUJlTT-alb S , 
[00631 ^ffiAM^^ . ^jgHJ« 

tomiffi:aSi:{±Km5WcM0J«aJl (^VS-@) 

mmm^^-y Yt-^i^^mt^fzi^i^zmMi o/^mm±/&^' 

if ^ Lv->. fit. '9ii:v^i:5\^'^.-y Ki:fBI*/i<7)Siil 
50 ***<^r'9;^?&J^eii*«ffVH3< <^-l.f^4f>. ^JP2 0 



( 

2 1 

^ coit^A&M: ^ ±#: 1 1 T Jt^f -r ^ leii® Sr ffl V 1 ow- 
to-highmfcBUT. m'OMLMm^. IBilb^N'V- 

[00 64] 

cuiAui-^# (is-?%) T-s>D. -e^o^Mttffi^ofrm 

^Srl^JST-l^ixtf . msimi J I S K 7 1 

3SV»M^7>h' («P^) htfUi, ZnS-Si02(55Jffi 
tJf^tt. iS;R6 3 0 — 6 6 0 nmT14ltJ2. 1 . 

0 0 n mJfifSt-ii^ 2 . 3 T-J) ■& . iiXtiJ'Hi. it^fi" 

[00 65] mmm i ; mmxm^^^ n 
hi3-^^j:hmmmm±iz. a s^mnm ( i s nm > , 

S i 02m^m±m ( 5 nm) , Z nS-S i OalSlff 
HM ( 9 0 nm) . Ges I na S bseT e 24iE#i)l ( 1 
5 nm) . Z nS-S i 02|g2f*KJl ( 3 0 nm) . S 

1 02Wm±m (5nm) . AgRttJi ( 1 20n 

m ) ^X^N--y 9 U y^-ffi^C J: KlZC^miZf^mL. C:<7)± 

/S. =5:;^, S1Sfc<±«ilS0. 5 6/im. «^$67n 

m. 3itr>y^i. 2MmcomtfiimtmzmfS.^-h.x\>^ 

[00 66] ( KMm<^mm ) - co^x ^ X 



12) #^2 0 0 2- 74 74 1 

2 2 

(jSft6 3 5 nm) &«miil*-^>A*f$-li:TRW* 

*^A#*^^?t<. -r^io*>low-to-highii*T-$)l>„ fe^B 
^fe«KW*R c im^T'^ 1 1 -ofz. P w = 1 1 

mWX'tm LTtrBtcO 1 4 T V- jo it ^N^aWSBRW 
mRaim2 6%X'h-:>ti. Ra-Rc=*«Jl 5%X'$> 

[0067] (iailiS±^fr ) J^*635nm. NA 

10 0. ^(r^%^'m:-^-th^A7.9wmm.^m\-^x^ 
fz. %m^z\tm^^z^-t^ots:^mf^)vy.tm-ni^^m 

fa^>'N°V— PwOJtP e/Pw= 0 . 5. ^•^-f TX^^°'7 
-Pb = 0. 8mW, S?Pi?a-y^'Jl^T=3 8. 2n 
shL. DVDmX-fiMSil'i.S-l 6^I«7>-:5''A 
(V^i3»9)S EFM+^ft-f") 5:ia«IL^. *ll 
iSWrti. :»-mm= n - 1 1 1 . 2#@mi^cOiB»^N" 
/UXEH ( PwB^tlEr^) 0*$ aiT ( 2S i Sm) 
20 ^itcife-f-^fct^. dSit, 2#S*»<i>m-l#l 
(7):^yJVUXmM (Phmmm) ^^^S^ySiT (2S 

i gm- 1) ^nzj: i^-r-st t^^, S^{±, 

4m/s. Pr = 0. SmWTffo/c. 

[0 0 68] (i^'•y^<^ieil>'^V-^S#:ttff^ffi) i-f*, 

(r^ Ui^ h7i--J<-y^ DOW) 
trlO[lI^TV\ •tiOf*S±L-T3T;^'<.-^>>'-y^' (3 

lefMPtCJ^fiS-r -1. . 3 TX^-X t 3 T<5DV-i? 

30 ra^^JgL. 3TX'<.-X>''>y:J't{ilBIS$tt/v:8- 1 

'J'v-^X'hh. C:coa^SriBI*^N°V-Pw$r 1 mW-f-p 
^i-TtTV -« . 3 TX^-X -y ^J' «Die#4^N'y -{jici?tt$: 
WfiBL/i. ^SS:H7 (a) tc^f, 
[00 6 9] (j^'-yrJ'^O^jgLteiSEI^ (DOW cycl 
e) teffttWl) Pw=l ImW. Pe = 5. 5 

■y L . 3 TX'^-X i/' -y ^J' cr)W& LtUmW 
(DOW cycle) ficffttSrfFtt Lfc, m^^Ml (b) 
40 tCS^-f-. 07 ( a ) li. IBII^^N''7-(«W ; mW) 

^3^^^_^^-,^^ %) 5rS^L. 07 (b) 

(4, S'93lLIB«i («tt) tc^|,3TX-?.-Xj>-y^ 
(ISftt) ^^-r. >>"-y^{4a2|i^n-y^jaXBT=3 8. 

2ns-ca:^kL/2fflS:fflV^^. ^fc. «fa«fti:9yH 

-fX^ti. i''-y:5'(7)«:fM*»'ffi< , >> -y ^cr)tB«>'^"'7- 
-7-i^'i^Ai:;«c^ < , m^mLim^^kfrnm^^mA^^ 

[0070] mmmmmmz. ^Lc^^f'^x-^-^Q 

50 O'C. 8 5%RHco:g^tC 1 0 0 B#ra«oBSiilSK^ 
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- 1 e^myyyj^m^^mp^iz i oii):t->'N'-9>f h 

Ltzcr)io. ^±LX=Jy -> fc . [0074] [ mtm 2 ; S«Alt ^f' 7° ; ^ffliS^I^ ] 

c7)H(rf^T'3TX'<— XS/v^ti-etL-eixg. 8%i:9. (3tx-i';^7S0f^S) Jl^O. 6mmc7)^U;;&-^'^T— 

6%T'S>0. »jEi*iiSlJt;J;.g.*MW±/h§*^o3t. ^ h;^-4.^§SSH*^±tC, Ag^MB^il ( 1 5nm) . 

is. 3TX^-::i,'J'y:!^iimmi^X3'y^mm 38.2 Si02S£tjd56±S (5nm) . ZnS-Si02|glffi 

nsT-SlS-fkL;^^. ai.C^Wmt^i^. mmrnKD^f^ lO (25nm) . Ge5 I ns S bes T e 24iBI*il (1 

X^J'Ji^DjILieH^tt. 4nm) , ZnS-S i 02^2^^ (30 nm) . S 

^tt<?5:g:TtiSnTV>^, i Oim^±m ( 5 nm) . AgKltS (1 0 0 n 

[0071] [it«^Jl ; mm^:f-fT:^^Mm^ m) ^x^N"-y^y v^'-atcj; O^^^Wci^^L. <!iO± 

h*-'?>=5:?.@HJ*fchl:. Z n S-S i 02m 1 «5rl*H|iUc LT 2tXf&'0-^h-^txm' >! i:imL 

(7 5nm) . Ges I ns S bes T e 24iaMJl ( 1 5n ^rfc. a^tCJiJSIl 0 . 4/xm. 4 5nm, 

m) . ZnS-S i 02|g2f*a« (20nm) . SiO ?«b°-yf-0. 8/^m(50^#3{)^ilj|StttCj^Jjg§^XTV^fC. <I 

zmmstm ( 5 n m ) . a g^mm ( 1 2 0 n m ) 5- (Dytf -f X t^mi«f^$r=fT-5 Tia«IS$:*S^k t 

tc^?l-^@-ft;^lli*-'^^r^ffi^3-hJi2r?^mL^v:. ^ (RI»Ofp«) ^co^f^'-f t::ia#|iS^t7t (^*4 

co^, .rix^>e*>'?g«$<X7tS^2:, iftan-hiiSri^ 0 2nm) ?:««jl*-4>Aftf$-a:-?. i: . RciORac?) 

a , »1SO?tJg^^{±IIJiW 1 1 |3I«T-3i o /t . ^ co^x mst; J; D mi^'kiki^fz i: i ^ . R c coff-»:ffi{± i 

^ X ^ liZ^miYMWii^^y-^ X smm ^m^eit Ltz. 4 % . R a c7)fi-»fii{i 3 7 %X'h o 7t ( 4 0 5 n 

[0 0 7 23 (K*f*£7)fFflif) c:o3feT^Xi?{iRcJ; mi:{R^) , 

'9Ra<50:^*MN$*^-5f^o -r^i^-^high-to-lowi^izfcT- [0075] ( ^^Si^f*T•■OlB^ft!t$ttOpp« ) *IIM15iJ 

S>^. RctiMP^T*!;! 4%f S>-5/>:, Pw=llmW c03\iT -f Xi^tCOViT. &S4 0 2 nm, NAO. 65 

■ri5«L;^c^01 4Tv-:?'lc:t3ttl.Ra{±f«73%T'3?> X^fF^ffi^a$•fflv^TmTOJ!^ 

$•45::^-?^::, Sm$rS8tC^-r. ifc^M l OtK-t -f X -Pb. PwBiltEiatw, P b B^!f EPhT t b . twt 

7 (is y-y ^-OSffi^S. i^" -y ^-^TJiEfiy w-^e-i^'y. t b cr^m^ -v . IBftl^^J^S: v i; -Tl. „ t St— ^i: LT 
^OiRLieiftf^fTj-f^ttco^Tco^-C'. ^jS0iJl<7)7K-r twOrfc^^-t?>J:bt w/r^^-ftS-iir^; 

X^' j; Oi*^-5-C».^fv:, KPbII*! (rh vO«vzrlCffiS-r^.KPBl) tC^JjitSn.^ 

3TX'^-Xi^-y^{i-eix^'ixl 1 . 2%i:ll. 5% ^^"-/:?:?'7'^i'KtfO?a^H^;tsj(?5Hai:«i:bC^5tT;S^^ 

Wii«SS®J^c<t^^MWi/h$*»-5-^c. h.^-oX. tvj/v-^mmmz^'!c^^hZhX'm^ 
[0 0 7 3] [J:bKW2 ; *«AS*^^r ; ffi:fcKih« 40 ^mmmz^\Y.^^hZht,-X% h . WM^C^m: 

^ L ] A g (1 8 n m ) ,h » 1 f^HifcT)^ v ^fi ^SFgtCiSSt-l) ^ 1 J; 0 . 1 m^Z 3 ft J.:Jl±cO'lt$l? 

tCt£tScE&±g*^'^V-»C:i:l,:i^'Hi:HSfi^Jl tlllStc. 3Kx J&'^'fB^T^ l> (K. Kiyono M. Horie, T. Ohno, T. Uema 

-f X^Sr-f'^ti^C, W^<r^W&^h^^UlhWMX'-h tsu, T. Hashizume. M. P. 0' Neill, K. Balasubraman 

I). ^Optx-f X:^'(C|DSB-(l:J*#2rfl-oTIB«SS:WJ ian, R. Narayan, D. Warland, and T. Zhou, Japanese 

*S^B-ft,tf>:. ClcO^r -f X:?cORIt^{i, RcJ;ORa Journal of Appl lied Physics, 40(2001), 1855'<— 

h . <r c03^-r ^ X tcHtSW 1 i; lllltcoif WS: *> <! =0: i: g= OH^fs-ft:*^"* L V t b = 0 co«^tc{±{5(3r 

7t. *S*Sria9tc^t-. J:b«^JltO*-r -fX^-W, v-'-y ^^tC^B^H-fb-f-|>, -^LT, t b &iiJD$-(i:i>tcofL?^ 

^e-r'-f X^'J:i9^5&-:>T»/->;t. #fcli'?iILiei*t=J:-l. 50 ^^Wtf^f X*«:^^ <^S, t b/rSr*^t:iiJD$-^S 



( 

25 

[00763 mi^mi. m^im. 5 m/ s , tm^-^v- 

Pw=5. 5mW. yNMTX^N'V— Pb = 0. 5mWi: 
r = 50nsec, vzr = 0. 25//ini;L. tw 
/r^^Mt;$-ttTie«?:ffVV 111 Ol::^-ri:dicRI* 
^^SSPmc^MtS-it. SfflieiiiSr^To/,:. Ill 0tct> 

7t . S i> aRS*^TS) ■!> 1^^;!^ 1 \iit^W(%^z X^Hkih 
tiR c i: R a h Tl 0 %tl±(OR*f*^*^'# (^^X/t « >! 
W'<.;P(50^-fti2rffi«Lf>:. II 1 Ot:S^-^J: o ic. ^iSL 

iB$4 1 -nmk i r w*(4(3 1 ^ L o , j^tc 

ilOf -rXi^tC. ^aJ^5m/sT•fe^l^^•'7-Pw = 

c0^t*5ra!lSL7t. X^^WJ-fbLtl^Jl 0|M];t 
WN'-^-f hSr^f o/^miT^^B^agPcOSM^^ 1 0 0%i; 

t s H?Jta5£0m^(± 1 0 0 %x-h -? . 
[0077] (2 ttK«T'<0ia«|!»ttOfPflff ) iJictc . c: 

ffw L ;t . im^z},m 6 (;^-r J; a ^:«-«'J^ vv:^umn 

Pw=5. ImW. Mi>NV — Pe = 2. 2niW, yS'^ 
TX^N-y— Pb = 0. 5mW. 2^-7— 9^ {^mr^— 
:7ft) *«70. 2 3/imi: t. ( 1 . 7 ) RLL^^tCj: 

= n- li:U. 2#S i^il^cOiei*^ nVWX ( P wBSft 

EH) <7)*$«xT (2SiSm) $r i ^^ J; 

Lit. iJt. 2#@*>^>m- l#e<7):t7^NVUX|EF^ 

(PbBlS^IEral) iO*$ySiT ( 2S i Sm- 1 ) $r i 
iCi^-^-Sh L7t. I^jISS . 1 m/s , S 

i^-?"?— Pr = 0. 5mWrif-57t. 

[0 0 78] Ja±0^f+T\ F;f^lH]^:t->-^-5-f 
'^o:::t\,z=J"/i?^m'&h. ^•=i=7^^-^i\-VX2m. 
-ftiLTtf^ODat a to c 1 o c k i^^-/ ^J'tCOV^T 
^ilLiEllllIia (DOW cycle) {S^?tt$ri¥ffi t/i, ^ 

9%tiTT-ib-?/t. Dat a to clock 

- 9 m<r)^ r ^ o V ^ MI^&SJptfFW Lfcm. 
Xhh. JXt^dO-rVX^^tt, imffi7m/st:-Elli>'N- 
P w = 5 . 1 mWcoi^— if3K2rltS[Wtc:HBJtL;t(7) 

*>. reWgpoKW^^iil^Lf^. r ^x^&ftfig'fttT 

loovoftht. wAW'(^Kmmti 10—115% 



14) #^2002-7474 1 

2 6 

X'h-yfz. 

[007 9] [Jrb^^JS ;««A*r:5'-fr; ^ffliaii; 

h*-^>^^jlBfl*«±tC. ZnS-S i 02»l«iSjl 
(4 0 nm) . Ges I ns S bee T e 24iei4S (1 3 n 
m) . ZnS-S i 02»2^SS (Snm) . S i O2 
^mUstm ( 5 n m ) . A g^Wii ( 1 0 0 n m ) $:X 
y s- •>/ ■fmz J: 0 .1 OHItc^M L . CI (0±.\>z ^hl,z 

tcLT2feBife0^i5-tt-C7tT'fX^£f^t/v:. 
mmi,Zlim^O. 4um. ;«^$5 0nm. ^l^-/^ 

0. 8Mm(7)mtmmmzm^^tix\^^tz, ^o^t-r^ 
[0080] ( ^imcowm ) c OTfe-r X ;7 t,zmm 

iife (lft*4 0 2nm) S:»KiB*»<i>AS'f$-ti:-2> t . R 

c J; 0 R aO::^*^"/J\§^^-:)fc„ -f-^i^-^high-to-low^ 

*-C$> . ytmmiz X 0 i ^ . R c 
20 oi+mffli 3 1%. R a co9^n.m± 6 %r*) -0 7t ( 

{±4 0 5nmt{5S) . 

( ^mmiX'c^mm^^cowm ) ^ co^f -< x ^ t^jfi 

tfi^irzi^^itLfz^mxht. ^ xi? ti^ I) 

Lfz. mil izijk-rj: 3 ic. tie# i o o mim. 
30 i/'^/n <7)^m-^± ^<i&TL8 m^mimizii-^ 

[0081 ] ( 2immx-cDtm^(omM )mz. ^ 

X tC^fi^J 2 i; (5tJ'lBi^#T'ffl^^7) 2 fifeM 

-^N'-5-f h^^T^rttCi^'-y^'^^gL. Data 
to c 1 o c k >>"-y ^COWMI-S^i®^ ( D OW eye 
le) ^S#ttSrfF«L7t. -eofg*. ^alLteil2 0 0 0 

mmmt xi^ -v i'lm t ^ ifmM^^ 9 %mT**ift t 
fzti^. ^cr>'immzmtLfz. -ttch-h. aso2ttte 
40 mxi±mtmi>^^'j^^&T lx t-r cit^s^'-y ^a^bj^-^ 

T®'fl:-r-l>ii:<4=5rV^C0T-\ ZCD^y" ^ X^Xh 100 
OIllJiLhOJi031L:t-^'^-7-^ h*^'^tgTS>o>t, L 

tt-r, 1 0 0!l|^L*>ffifflT-#^A»-oyi. «£-5T, It 

[008 2] [»!rS^J3 ;iKfflAI*^-^r ; Al N^^S 
Ji] 11;^ 1 . lmmcr)7i<;V :^—!i<^—ht-'i^^hmm 

M±iZ^ AgssCui Aui-^#^fl^M (8 0 nm) . S 
iOzi!i:m}5±m (5nm) . ZnS-Si 02^2^3 
50 Jl ( 3 0 nm) . Ge3 I n5 S b67Te25fE#iJi ( 1 2 
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nm) . Al Nf^imiM (30nm) . Ag98Cui [0085] ZcT^^f ^ l,Z-:>\,^X . ;feft4 0 2 n 

Auii}ij§B3ji ( 1 5nm) ^J' U i^^jfetc: i 0 m. NAG. 8 5c03t^3S^^r-r-?.7fe7-' -f 

C com^Zfl^m Lfz. A 1 Nfi: . Z n S- S 1 O 2 i D »e ^fflV ^TlSIS^tt^Ji^ Lfz . fe»S^3t{iM®{ffl*^'^ 

m^i^lOOumCommmSm {:^^<~m) SrJ^BXt. :^5rfflV^?t, E^^Wi. ^^,K5. 7m/s. 2T 

3fe-r>;^i?Sr^^t^Lf^. ^fc. *Stc«?i1iO. v-i?:^ (ftM^-:?*) 0. 1 7 S/^m. ^^i^'n-y 

mm-^ 4 0 nm^ m^-y^O . 6 6 MmCOm*mm i^'JtlMiSC ( 1 /T ) = 6 6 MH z i: (1,7)RL 

(2fe«4 0 2 nm) Sr^M^^^AItSii-'l. t . R 10 tz, ft. ht: 1 OHI^tVK ^comW^L 

ci.*)Ra.<7):tj-fy^i^^t^-oti, -t^hiblow-to-hism TData to c I o clci^y:^i:mMtfz, siB 

i^Th^, ^m^mzXKiKmm^^iibfzbz^. rc ^NV-Pw^i:^^>fii§-«*-rfiij^^fi=-3!ttci^. Pw 

Ott-fllfflJil 2%. Rac7)ff-3|:ffl{i:3 5%-CS>-5?t (ift =3. 5mW, Pe = l. 7mW, Pb = 0. 3mWfc 

*{i4 0 5 nmi;{S^) <, ii\^X i^-y :^-¥'^8%'C-MA-^t^j: -ofz. mzP h , Pe 

[0083] ClOTte-f X:?tc-:)V^T. iS;ft4 0 2 n ^—^tLXPw^^f^itfzb Pw = 3. 4m 

m, NAO. 8 5c7)7t^lRS:^-r^3K-TVX:?fpfiB^a W±0. 4 mWOKHtCfeV^T, v-'-y :^'*^l«;9%^^^TT 
xm^ittz, imumtm 1 1 mm<^'^wu'<}i':^im [ o o s e ] mi>z. leii^NV-p w= 3 . 4 mw. 

^TitSrfflV^/i, IE«i*fr{i. iaa[S5. 7m/s. IBII yN-'7-Pe = l. 7mW. ^N'-f T;:^>^°V-P b = 0. 3 
yW-Pw=3. 7mW, ^ft'*>'^•V-P e = 1 . 7 m 20 mWc^)^frT•f5liS^S:^f -p?"^ i: Cl ^ , D a t a to 

.'NMrx>NV-Pb = 0. 3mW. 2TV-^;ft c 1 o cl<.i^'y:$'ii9%i:XTt0:MX'h'r>fz, 

{&m-7-i^^) 0. 1 7 3//m. a^;?n-y^^^ ^X'm^ML:^-^<:-^-( htrff-^tit:!^ . Ma&Lti 

(l/T)=66MHztL. (1, 7)RL L-^^I^Z m57JMmmtX>>''y ^'itSDti 1 %5fe?tT-S> -pfc, mz 

J;l.v-:7*^liiei42:fi^-:)>t. H4(±, |ga;K5 . 7 -ItOr^ H^-KS . 7m/sT-iBi*^t'7-Pw 

m/s . H±^>°'7— Pr = 0. 3mWT=iT-:>7t. i^ic^) =3. 4 mW<7)l/--r3tSriaoSfi^tC:M*f tJt«0-fe. MS* 

m^mm:^-^<-y^ h?rfi=a ^'i;t3i/>y a5<7)RM*Srai^L3t. x-f ;?.i5'^ftSB-fttT*!;l 00 

m^L. ^ 3 7-^1f-$-:f>tT2fI-fkL.:!tf*cODat a :t->'N-7-f h ^tf -? ;tf*OfiS^gPc7)RSt^& 100% 

to c 1 o c ki>-.y^O^jItie^*0^ (DOW c ft^b. MltgP<7)KW*« 1 1 4%X'f>-ofc, 
ycle) ^ife#ttSrfF«L7t, -?-<Oie«. i^.3gUBIii57JIlI [0087] [JtiS^J4 ; MSAWrJ'-f ; 
SKtT->^'y;?tgSn{41%*«T-3iO. 1 0%S:ilii.S 30 Jf^tDff^l. 1 mmCO;}f U^-.t^^— 

>Ii:{±^*>-?7^C. 0J*«±(C. AgsaCuiAui-^^RSi/i (80n 

[0084] Lmmm4 -.mrnxm^^y:! . l m) . SiOz^S^K^Jl Onm) . ZnS-Si02 

mmC7);KU;4'-?if:t— h*>^>^-|.aBJ*:^t::. Ag98 ^2UmM {3nm) . Ges I ne S b67T e26ieiiiS 
C u 1 A u 1 -^^MWJl (80 nm) . S i OzfeftlJ^ih (12nm) . ZnS-Si OzmimHW ( 3 5nm) 

ii(5nm). ZnS-S i 02^2«KJ1 (3 On 5:Xys°-y U V^&iC J; 0 ^COIKI^CfigMLTt . ^ICDitC 
m) . Ge3 I n5Sb67Te25ieffliJi ( 1 2nm) , Z S^^'f•^?S-^ti^|g*»^^Sif $*«jl 0 O^tmiO® 

ns-si02^iffiiie (2 5nm) . s i 02fei(i» mw-wm i^^<-m) ^mi&L. tftf ^ ^imt 

ihJl (5nm) . Ag98CuiAui^ii3iaj« (1 5n >3:*3. S«W±«110 . 3 2 //m. f«S$4 0 n 

m) S-X>'N--y:5'ijyi5'-StCj: OCIiOJIitCBScML/c. ^Lt?) m. «tf-y^O. 6 6 //mO-«*>'!^tttttC3^fi!c^^lTV^ 
±tc$^tc. ^J'l'^5i!-fliffll§:*>'^=5:§SS^l 0 0/xm 40 ^. ^<733K7-'-^ x^tc^D^-ftiift&^f-^TfeiiS^r^iaB 

^oaH^sas ( t:? ^ ) 5- l . x ^ ^ sSa^B-ft Lti. z (nit^f x ^ t:i5«s^3^ ( ie^:S4 o 2 

LfCo =5rfc, *Kfc«Jti|iO. 3 2xim. ?iv^540n nm) ^mmMt^hXM'^^hb ^ Rc J; D R a tT):^-*^ 
m. «h*-yf-0. 6 6//mc7)^*«!lgJfe:K{CJi^Bg;$tLT(,> f^T^b'iphigh-to-loi^^frT*)-?). 

^. i^Ttr <f x7^^^uaJ'^t:^if^Sr^f-5Tie^iSSrWJ ^tc<i: c:-?>. R c coft^fiJi 3 2 

*Sa<LL/i, CO^T-f X;7tCief*S±^ (S^«4 0 2 Ka^mmmtl %X'ti-r,fz (*«{±405nmt 

nm) S:»«(M*-feAI*^-lt4i:, Rc J: ORatfO::^-*^ ^g) . 

^^-h^-^fz. t-^ri:>*>low-to-high^#:T-$)& , 3K^lt [0088] ZcD^tf -r X^tOV^T. ^M^J4 t 

fftci ORWSr^S^/ctC:^, RcOtmfl«41 2 fr-CffFffiSr^T-^/i. S^tti. mmms . 7m/s. 

Ra<JDttafi«43 6%T-*-5;t (ife*ti4 0 5nm J-<V—Pr = 0. 3 mW-C-fi=-pfv:. ^"T. :t->'<-5-< 
i:-(R^) . 50 h$r 1 OHlflO, -e^Ofl^S^LTDat a to cl 
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-ttraa^^^ToT'ci:-^, Pw=3. SmW, Pe = 
1. TmW. Pb = 0. 3mWI/Zi5\,-^X'J-y^t^^9% 
■C^-'jNfc^o^t, mzPh. PeS:— ^i: LTPwS:^ 
-fb^-frTtfc::^. Pw=3. 8mW±0. 4mW«KBI 
tcfcV^T, 'J-y^^tmi 0%]ilTT'*,-7A:. Ht^. IE» 

Pw=3. 4mW, ?i*>'t'7— P e = 1 . 7m 
W. J ^4 TX) W - P b = 0 . 3 m W«^ftT-iE»ll* 
i^r>tikZ^^ D at a to c 1 o c k i^'-y ^J'ti 

0JtCjb'V^T(±. Ra-RcS 1 5%^-m-=iyhyXhX' 

ZiX\t. it»«TffiEiaRa-RcS2 0%Cffli-r 

-^/t t ^ t . ttmriT-R a-RcS20%^^3t 
^tt^^W^^^x^ 5 A- ( «3 >• 5 :^ h A^*- ) S: 20 

(H.A.Macleod 1^. BTIJXIifrMttl989.11.305gfi ) \,Z 

-«iW^#ST*> S . iSI*S^tO?S^(i4 0 5 n m i: * 
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[0090] im,mt^fi^'ti<^^mm,iifi^ (*aa«) 

IBMiSA : I nsGes Sb69Te23 

mik^mcommm^m i . 35-3. 341 

^^B^flK4^»c7)1S«Stff ^ 2 . 4 6-2. 9 0 i 
Ifi^SB : Ge2 Sb2Te5 

m^B-)mcr>mmm^m 2. 2 - 3 . 31 
i^¥BW^<n^^mm^^ 3 . 1 - 2 . 1 i 

|ll^ll>'IS2«aS{±^f!|s*-'^'5r'5, ®*/f^i:2. 3 

2-fP^JR{iilv->i.(7)i:-t?>. i^Oj; d^JSi?f*SrS^-r« 
if«i;LT(4, ZnS. M-it^y^'ll^. IS-fk-rt^'. ^ 

Ifihh, J£«t|J6ihJStcfflV»§ S i O2«0S©f^«il . 6 

[00911 ^-licAg. Au. cu. A i^m^::: 

tco^mmmm ( n - i k ) <n-Xm.m:7rc^ (Handbook 
of Optical Constants of Solids, Edited by Edward 
D. Palik, Academic Press, Inc. , 1985, Orlando, Flor 
ida, USA) , ^L>^^jS*fc{4± 1 Onmm&COW&ifih 

[0092] 

imi ] 





4 0 0 nm 


6 5 0 nm 




n 


k 


n 


k 


Ag 


0. 17 3 


1.9 5 


0.14 


4.15 


Ati 


1. 6 6 


1. 9 6 


0.166 


3.15 


Cu 


1. 18 


2.2 1 


0.2 1 


3. 6 7 


Al 


0. 49 


4. 86 


1. 47 


7.7 9 



Ag-^^ 0. 089-2. 03 i 

Au-^A 1 . 6 6-1. 9 6 i 

Cu-^A 1. 18-2. 21i 

A 1 -^^ 0 . 3 9-3. 6 2 i 

[0093] Kwsm^m&it-bmmi'% ^m.mzw.^^i> 
cot-t^. Kff 1 0 0—2 0 0 nm<7)m.mThtLiiye^ 
mzi,±±&^\,\ imM^t/tcoxMmi,ziiminmi . 5 40 

m (^ 1 %mm\m-h%^xWi) 
D-RW) ^T'jE<fflv^^>ixTv^i,. j^T. mzAmm 



R c ^m^tm Lfz. z. cr)^^immwm^,z lt in 1 2 

tC^-r. iat=:fcV^T (a) . (b). (c). (d){i 
^iimiB#*S<50Mif 5, 10, 15, 20n m<r>^ 
X'hh, ^HfciSV^TRa-Rc ^20%i:^l.ffii^. 

[0094] \>KXz%mmt. LTieijfeJiB&fflvvTt. ie» 

^2%W^(rmm.^^\Y.%^it^-^<r>Ka - R c Sr3t^ 
ff-»Lfc« ico^SSr^^HtcLTlll 3tc^-r. 0 
1 2 tcs^-f J; 3 6wia«« AtiiK n > h 5 X hfflttiJiffi 
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